Ovarian steroid-independent diurnal rhythm in cyclic GMP/nitric oxide efflux in the medial preoptic area: possible role in preovulatory and ovarian steroid-induced LH surge.
The aim of this study was to evaluate the relationship between cyclic LH hypersecretion and nitric oxide (NO) release in the medial preoptic area (MPOA), the hypothalamic site implicated in induction of LH hypersecretion. The MPOA extracellular cyclic GMP (cGMP) efflux (an index of NO release), was monitored by microdialysis. Quite unexpectedly, we observed a daily afternoon rise in the MPOA cGMP efflux in cycling female rats on proestrus and diestrus II, in ovariectomized (ovx) rats and in ovx rats treated with ovarian steroids to induce the LH surge. The daily rise in cGMP efflux occurred earlier in diestrous and in estradiol benzoate (EB)-treated ovx rats than in ovx rats. Progesterone (P) injection to estrogen-primed ovx rats further advanced the onset of the rise close to the earliest time of rise as seen on proestrus. The afternoon increase in the cGMP efflux in proestrous rats was abolished by pentobarbital treatment that blocked the LH surge. Intracerebroventricular (i.c.v.) injection of 1 H-[1,2,4]oxadiazo[4,3-a]quinoxalin-one (ODQ), a selective inhibitor of soluble guanylyl cyclase, suppressed the P-induced LH surge in EB-primed ovx rats, but not basal LH secretion in unprimed ovx rats. Analysis of brain NOS (bNOS) levels in the POA by Western blotting showed that the morning bNOS levels were higher in the POA of EB-treated rats than in unprimed ovx rats. Further, with the exception of ovx rats treated with sequential EB and P treatment, the POA bNOS levels rose significantly in the afternoon in unprimed ovx and EB-treated ovx rats. Collectively, these findings reveal a diurnal rhythm in the MPOA cGMP/NO efflux that is ovarian steroid-independent. Ovarian steroids apparently shift the timing of the afternoon rise in cGMP/NO efflux to synchronize with the activation of steroid-dependent neuronal systems responsible for the LH surge.